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NOTE 

ox 

THE  SURFACE-GEOLOGY  OF  LONDON  ; 

WITH 

LISTS  OF  WELLS  SHOWING  THE  THICKNESS  OE  THE 
SUPERFICIAL  DEPOSITS. 


1.  DESCRIPTIVE  NOTE. 

This  short  note  is  only  meant  as  an  explanation  to  the  list  of  wells  and 
borings,  which  list  it  was  thought  would  be  more  easily  understood  if  pre- 
faced by  some  account  of  the  beds  through  which  the  sections  were  made. 

It  would  be  tedious  and  out  of  place  to  acknowledge  here  the  mauy 
sources,  either  from  published  works  or  from  personal  information,  whence 
the  accounts  of  the  wells,  &c.  have  been  derived,  and  I  need  only  say  that 
the  borings  along  the  lines  of  the  great  sewers  have  been  taken  from  the 
large  "  Contract  Drawings  "  of  the  Metropolitan  Board  of  Works.  Of 
course  all  the  lists  are  simply  abstracts  of  the  sections,  and  treat  only  of 
the  beds  near  the  surface  ;  the  details  would  make  a  small  volume. 

As  the  whole  has  been  written  somewhat  hastily,  and  at  short  notice, 
there  may  be  many  omissions  ;  but  I  think  that  a  very  fair  notion  of 
the  thickness  and  nature  of  the  surface-deposits  of  London  may  be  got 
from  the  lists  and  the  description.* 


The  geology  of  London  is  fairly  simple,  both  as  to  the  number  and 
the  arrangement  of  the  beds  f,  but  of  this  I  need  not  now  treat ;  it  will 
be  enough  for  the  present  purpose  to  give  a  short  account  of  the  different 
deposits  on  which  London  is  built.  These  may  here  be  classed  under 
four  heads : — Modern  Deposits,  whether  natural  or  artificial  ;  Valley 
Drift,  which,  though  of  late  age  geologically,  is  not  so  in  the  ordinary 
sense ;  Old  Tertiary  Beds  (chiefly  London  Clay),  immeasurably  older 
than  the  foregoing,  but  classed  nevertheless  amongst  the  newer  geolo- 
gical formations  ;  and  the  Chalk. 

London  is  placed  in  a  very  broad  valley  cut  out  in  the  London  Clay, 
&c.,  to  a  very  small  extent  refilled  by  the  Valley-drifts ;  and  then  again 
slightly  cut  down  in  parts. 

A.  Modern  Deposits. 
The  word  "  modern  "   is  applied  in   geology  to  anything  that  has 
taken  place  since  the  present  order  of  things  has  existed ;  that  is  to  say 
to  everything  of  historic  age. 

•  A  detailed  account  of  the  geology  of  the  western  half  of  London  has  been  given 
in  the  "  Geological  Survey  Memoir  on  Sheet  7  "  (1864),  and  the  eastern  part  will  be 
dealt  with  in  like  manner  in  the  Memoir  on  Sheet  1. 

t  For  a  good  general  account  see  Mr.  Frestwich's  cupital  little  book  "  The  Ground 
Beneath  Us,"  Vau  Voorst,  1857. 
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1.     Made  Ground. 

Under  this  head  are  grouped  the  various  accumuhitions  made  eitlier 
purposely  or  incidentally  during  the  growth  of  a  large  city,  from  the 
destruction  of  buildings,  from  the  constant  addition  of  "  road-metal, " 
from  the  filling  up  of  hollows,  from  the  improvement  of  low  damp 
ground  by  an  artificial  covering  of  dry  rubbish  and  gravel,*  and  from 
other  like  causes. 

For  the  most  part  such  deposits  are  permeable  Viy  water,  and  might 
be  considered  as  an  impure  gravel. 

2.  Alluvium. 

But  a  small  part  of  London  is  built  on  modern  river-deposit,  and 
it  is  Avell  that  it  should  be  so,  for  there  can  hardly  be  worse  ground  for 
houses  than  the  low  damp  fiats  of  clay  and  peat  that  fi-inge  streams. 

It  is  somewhat  strange  that  a  river  as  large  as  the  Thames  should 
have  formed  but  a  few  very  narrow  strips  of  alluvial  mud  for  many 
miles,  and  should  then  abruptly  take  its  course  through  broad  tracts  of 
marshland ;  but  to  this  fact,  perhaps,  we  may  look  for  the  reason  that 
determined  the  site  of  London.  Above  the  city  the  I'iver  is  bordered 
on  either  side  by  gravel,  except  for  some  trifling  patches  of  alluvium  ; 
below  there  are  broad  marshes,  the  level  of  which  is  lower  that  that  of 
the  river  at  high  tide. 

The  alluvium  of  the  Thames  is  for  the  most  part  clayey,  and  there- 
fore impervious  to  water. 

B.  Valley-drift. 

It  is  needless  here  to  enter  into  a  discussion  of  the  eA^idence  wliich 
has  led  geologists  to  conclude  that  the  loam  (or  brickearth)  and  gravel 
of  our  valleys  have  been  made  by  river-action  ;  enough  to  say  that  the 
valley  of  the  Thames  contains  a  great  quantity  of  such  beds,  that  the 
greater  part  of  London  is  built  on  them,  and  that  they  consist,  as 
far  as  London  is  concerned,  of  gravel  sand  and  loam,  the  first  two  of 
which  must  be  grouped  together. 

3.  Brichearth. 

This  loam,  or  mixture  of  clay  and  sand,  is  more  local  than  the  gravel 
on  which  it  rests,  though  it  nevertheless  takes  up  some  space.      It  is  of 
a  brown  colour  and  of  no  great  thickness,  but  being  more  or  less  clayey 
it  tends  to  prevent  water  from  sinking  to  the  gravel. 
4.   Gravel  and  Sand. 

The  gravel  of  London  consists  almost  wholly  of  flints  and  flint-peb- 
bles in  a  sandy  matrix,  with  occasional  beds  of  sand,  which  last  now 
and  then  make  up  nearly  the  whole  of  the  deposit.  The  thickness  is 
sometimes  more  than  20  feet,  and  the  bed  is  of  course  highly  permeal)le 
to  water  ;  indeed  from  it  all  the  shallow  wells  are  supplied,  the  clay 
generally  found  below  not  allowing  the  water  to  sink  further. 

Many  of  the  lower  districts  of  the  valley  of  the  Thames  are  less 
damp  than  the  rising  ground  of  the  neighbourhood,  because  whilst  tlie 
latter  consists  simply  of  clay,  in  the  former  there  is  a  capping  of  gravel 
on  the  clay. 

[Besides  these  Valley-drifts  there  is  also  a  patch  of  Glacial  Drift 
on  the  north,  in  the  neighbourhood  of  Finchley.  This  is  of  older  date 
than  the  former,  and  may  here  be  divided  into  two  : — («)  Boulder 
Clay,  a  stiff  bluish  clay  with  rounded,  lumps  of  Chalk  and  other  rocks 
that  show  the  common  signs  of  glacial  action ;  below  which  there  is 
generally  (/>>)  Gravel,  sandy,  and  made  up  chiefly  of  flint-pebbles.] 

*  Belgravia,  I  believe,  is  in  great- part  built  on  made  ground,  otherwise  it  -would 
he  lower  and  damper. 


C.  Old  Tertiary  Beds, 

5.  Lower  Bag  shot  Sand. 
Two  outliers  of  the  fine  sharp  light-coloured  sauds  which  are  found 
in  mass  in  the  neighbourhood  of  Bagshot,  Aldershot,  &c.,  occur  on  the 
hills  of  Hampstead  and  Highgate.  This  formation  is  permeable  by 
water,  which  is  often  thrown  out  in  springs  near  the  outcrop  of  the 
underlying  clay. 

6.  London  Clay. 

This  is  a  stiff  bluish-grey  or  brown  clay,  often  with  large  nodular 
masses  of  clayey  limestone  known  as  septaria,  and  is  of  course  impervious 
to  watei". 

It  underlies  the  gravel,  &c.,  in  nearly  the  whole  of  London,  crops  out 
to  the  surface  along  the  boundary  of  the  gravel  north  of  the  Thames, 
and  to  a  large  extent  on  the  south  also,  and  is  cut  into  (through  the 
gravel)  by  the  shallow  valleys  of  the  Serpentine  and  the  Fleet, 

7.  Lower  London  Tertiaries. 

This  division  consists  of  a  set  of  pebble-beds,  sands,  clays,  and  loams, 
arranged  by  geolo'>;ists  in  three  groups,  the  whole  thickness  of  which . 
does  not  exceed  120  feet  near  London. 

The  pebble-beds  at  the  top  are  local,  and  occur  only  on  the  east, 
,  They  are  made  up  of  flint-pebbles  and  sand,  and  therefore  are  permeable 
to  water.  (Oldhaven  Beds, — "  Basement-bed  of  the  London  Clay  "  of 
Mr.  Prestwich.) 

The  sands,  clays,  &c.,  next  below,  are  constant  as  to  their  occurrence, 
but  ever  varying  as  to  their  structure  ;  at  one  place  there  being  chiefly 
sand,  and  at  another  little  but  clay.     (Woolwich  and  Reading  Beds.) 

The  sand  at  the  bottom  thins  to  the  west  and  north.  It  is  a  water- 
bearing bed,  and  many  of  the  London  weUs  have  got  their  supply 
from  it.     (Thanet  Sand.) 

The  "  Lower  London  Tertiaries,"  as  a  whole,  are  more  or  less  permeable, 
though  water  is  sometime  held  back  by  the  clays.  They  occur  at  once 
below  the  gravel,  &c.,  on  the  north  of  the  Thames,  in  the  Isle  of  Dogs, 
and  Stratford,  and  on  the  south  they  crop  out  from  beneath  the  London 
Clay  at  Dulwich,  Peckham,  and  New  Cross,  whilst  further  east,  near 
Greenwich  and  Woolwich,  they  form  a  broad  tract.  Everywhere  some 
part  of  the  series  comes  between  the  London  Clay  and  the  Chalk. 

D.  Ch^vlk. 
This  well-known  soft  white  limestone  is  a  gi-cat  absorbent  of  moisture 
and  therefore  conduces  to  dryness  at  the  surface,  whilst  being  at  the  same 
time  a  reservoir  of  water  underground.  From  it  most  of  the  deep  wells 
of  London  draw  their  supply.  It  occurs  everywhere  beneath  the  Tertiary 
formations,  but  does  not  crop  out  in  London,  except  over  a  small  area 
near  Lewisham  and  Deptford. 


It  is  needless  to  describe  the  tracts  taken  up  by  the  above  beds,  as 
Mr.  Radcliffe  has  added  a  geological  map  of  London  and  the  neigh- 
bourhood to  his  Report,  and  the  wells  and  borings  of  the  following  lists 
show  what  formations  underlie  the  surface-deposits  at  their  respective 
places. 

Besides  these  borings,  many  good  sections  have  been  made  at  various 
times  along  the  lines  of  the  sewers  and  in  other  works.  Thus  the 
excavations  for  the  Metropolitan  Railway  from  Paddington  to  beyond 
Euston  Square,  showed  a  mass  of  gravel,  &c.,  somcliraes  20  feet  thick, 
above  the  London  Clay. 
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London  Clay. 

Clay  ('?  London  Clay,  or  does 
the  "  gravel  "  include  some 
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London  Clay. 

London  Clay  (?  thin  and  then 

other  clay). 
London  Clay. 
(Not  bottomed). 

London  Clay. 

Under""  gravel"  is  most  likely 
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beds  below  the  London  Clay. 
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53-80.  Acro.ss  the  «  Thames  Marshes  (East  Ham  Level),"  through 
alluvial  clay  and  peat  to  gravel.     (The  gravel  under  the 
alluviuni  of  the  Thames  is  always  saturated  and  bleached.) 

46-52.  Across  the  flat  of  valley  gravel,  &c.  S.  of  East  Ham. 
Through  "  surface-earth,"  loam,  and  gravel. 

45.  About  J  mile  westward  of  East  Ham  Church 

42-44.  Between  Plaistow  and  East  Ham,  gravel,  sand,  and  clay 

41.  S.  of  the  middle  of  Tun  Marsh  Lane       - 

32-40.  S.E.,  S.  &  W.  of  Plaistow,  in  gravel,  &c.,  with  a 
little  surface-earth. 

31  ?  Near  railway  vS.  of  West  Ham  -             -               -             - 

28-30.  From  the  above  westward  to  just  W.  of  North  Wool- 
wich Railway.     Through  a  little  surface  earth  and  clay, 
and  then  gravel. 

27.  E.  side  of  streams.     Abbey  jMUI  Toll  Bar       -        -        - 

26.  Between         „                   „                 ,               ... 

25.  W.  side  of      „ 

1-24.  From  S.  of  Abbey  Mill  Toll  Bar  to  the  River  Lea,  a 
little  S.  of  Old  Ford  Lock.     Through  "  surface-earth  "  and 
alluvial  clay  and  peat  of  the  Lea  to  gravel. 
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